that it is impossible to penetrate it, and beneath which nothing will grow. Originally planted in the valley near Port Mathurin, it is now found in almost every valley in the island, spreading from the banks of the streams up the sides of the valley. It owes its spreading in a great measure to the cattle and goats, which are exceedingly fond of the leaves and pods, and thus the seeds are carried about. Finally, a certain amount of destructive influence is attributable to the settlers in discriminately cutting down the trees over large tracts. This, however, has now received a check, as the cutting of timber is forbidden by law. These agencies, then, have directly effected the destruction of a great part of the vegetation of the island, so that over large areas hardly a tree or shrub is seen, and the ground is covered by only a scanty clothing of grass and tropical weeds.
But fires and the hand of man, through the alteration in the climate consequent on their destruction of the forests, have effected indirectly a more permanent injury on the Flora; for now we have a bare, parched volcanic pile, with deep streamcourses for the most part dry, in place of the verdant well-watered island of 200 years ago.
Can we wonder, then, that we find but a remnant of wliat we may consider the old vegetation still extant in Rodriguez ? That the island had originally a rich Flora there can be little doubt, judging from its position and from analogy with the sister islands. Unfortunately Leguat, from whose account we derive all our early information regarding the island, does not enter in any great detail into the native plants of the island at the time of his visit, occupying himself more with those which he and his companions found useful, and with those they introduced into the island, and we thus have really no record of the exact nature of the primitive luxuriant vegetation. He only mentions 10 plants as found on the island, and these, though often rather curtly described, I have been able to identify in every instance save one, at least generically. The following is the list of plants he men tions, and alongside of each is placed the name of the plant with which I believe they can be identified :-Coffee lias formerly been largely grown, but now is never cultivated, as the hurri canes so frequently destroy the crops. Fair-sized trees, the remnant of old plan tations, are now found fruiting freely. Vanilla grows well, and is tried in some spots. The want of water is now a great difficulty in the way of manipulating the Sugar-cane, which is therefore not much grown. Formerly Indigo plantations covered some of the central portions of the island, but now its cultivation has ceased.
That the soil of the island is good, and that water was formerly abundant, the fact of so many plants being cultivated clearly proves; but at the same time their cultivation must have acted very prejudicially on the indigenous vegetation.
From all these causes then indigenous plants have suffered, and the aspect of the vegetation now is a very peculiar one.
The elevation in the island is not sufficient to render possible any marked difference betwixt the vegetation of the higher and of the lower parts, and the relative amount of moisture is about the same in the two regions, as the hill-tops are seldom enveloped in mists. But we do find some plants which only occur in the upper parts, while others are found only on the lower districts or on the shore. Although altitude does not much affect the vegetation, difference of soil does so to a great extent. In most places the soil is volcanic, but there are many wide expanses of upraised coral reef forming a limestone soil, and, as we might expect, there are very marked differences between the vegetation on them.
Commencing at the shore we find first of all that we have representatives of a Phaenogamic Flora below high-water mark in two species of abundant on the reefs, and which are also found in many other tropical islands; but we miss the Mangrove which is found in Mauritius. At the mouth of some of the rivers Ruppia m a r i t i m a and Z annichelliapalustris occur. The shore at high-wate mark is freely strewn with Sesuvium p o r while Ipomoea Canavalia obtusifolia, and Zoysia p u n g e n s , are found carpeting sandy f other shore plants Bsiadia Coronopus is sparingly found, and so is dumetosus, both only on the south side of the island, whilst , Teramnus l a b i a l i s , Boerhaavia d i f f u s a , and aspera are also found abundantly on the shore. Of trees Hibiscus tiliaceus forms dense thickets close to the sea, and with it Tliespesia populnea and Risonia are also found. Where coralline limestone exists on the shores and on the coral islets on the reef such plants, as Suriana m a r i t i m a , Bempliis acidula, Oldenlandia , argentea, Ipomoea fragrans, I. leucantha, I. nil, Lycium , and mauritianum, specially occur.
As we pass inland we meet in the valleys at the embouchures of the rivers with the following plants,- On looking at the vegetation as it now clothes the island, one perceives at once that a line may he drawn across the island which will separate portions very different in aspect. Thns starting from the mouth of the Riviere Saumatre, and passing up to the head of the valley, thence striking somewhat south-west to a point on the opposite side of the island about the mouth of Riviere Coco, we have on the east a lofty district intersected by many deep ravines, the slopes coming somewhat abruptly down to the sea. The sides of the hills are in this region covered with a thick undergrowth and scrub, often in great part of Terns, and dotted over them are a fair number of small shrubs and trees, notably abundance of Screw-pines. The valleys themselves in their upper parts are here filled with a tolerably dense growth of trees and shrubs. To the west of the line stretches a hilly country of lower altitude, sloping gradually to the south-west, cut by ravines, which are not so deep and whose sides are not so steep as those on the east. The higher land on this side is covered with a great number of small stones and debris of volcanic rocks, and is quite barren2 of any trees or shrubs, save perhaps a stray stunted Yacoa, Palmiste, Latanier, or Citron, and the ground is over wide areas coated by hut a scant covering of raceceand Grasses mixed with social weeds ; whilst the valleys are as a rule quite destitute throughout of a covering of tree or shrub, except it may he a few stragglers at the margins of the streams. As we pass south-west, however, we come, on the hanks of the Riviere Quitorze, to an abrupt line of demarcation betwixt this bare district and one on which vegetation is relatively more abundant and varied. Crossing the line we enter on an extensive coralline limestone plain occupying the whole south-west end from Anse Peril to Anse Topaze. This is covered with a poor vegetation, but one that is very characteristic, such herbs abounding as The difference in landscape offered by the two regions, eastern and western, of the island are very striking, and the abruptness of the line of demarcation is very remarkable. On sailing round from Port Mathurin to the Anse Topaze, as we did in going to the caverns where the bones of Solitaire are found, we had occasion frequently to observe this. In the valley of Riviere Saumatre the features are very well marked, for on one side the valley is thickly covered with vegetation, whilst the opposite side is quite barren. The difference is no doubt due to the fires, lighted to clear portions of land for cultivation without due care being taken to prevent their spreading and fanned by the prevailing south-east wind, sweeping across the south and north-west of the island more especially ; they have thus converted the paradise into a wilderness.
C a rd i o sp e rm u m m i c ro carp urn, Ccesalpinia
When Tve come to consider more closely the Plora of Rodriguez we find that it is composed of 470 species and varieties, belonging to 293 genera included in 85 natural orders. This then is a proportion of about 5J species to each family, and hardly 2 species to each genus.
This ratio is, however, brought about by the comparatively large number of Cryptogams, for the 470 species comprise no less than 173 Cryptogams. There are therefore 297 Phsenogams. Speaking of the Plora we shall deal separately with the two divisions.
Of Phsenogamic plants then we have 297 species belonging to 214 genera included in 75 natural orders. An analysis of these shows us the extraordinary fact that 108 species or over one-third are introduced plants, in many cases relics of former or escapes from present cultivation. These I have thought it well to retain in the list and record as having been found on the island however sparsely, as at some future period any one of them may occupy a more prominent position in the Flora. In taking cognizance, however, of the extent of the Flora at present they must be expunged. From the total number we must also subtract 14 species which are not finally determinable, owing to imperfect specimens having been obtained. And here I may state that from the same cause, in some cases, the determination of species has been very difficult and can only be considered provisional, for our visit to the island happened unfortunately at a time of year when few plants were in flower, and it was just when we were leaving the island that plants were coming into bloom. In all cases of difficulty, however, I have indicated it under the specific name. Of the 14 species I here allude to some most probably are endemic plants whilst others are perhaps widely spread. The following is a list of them so far as can be determined. This leaves 175 Phsenogams belonging to 119 genera and 57 orders which we consider the indigenous Flora, though even some of the plants in this number may have to be excluded. We have thus a ratio of about 3 species to each order and about 2 to each genus,-a very small proportion. Of the total number, Monocoty ledons constitute 49 or about two-sevenths, a comparatively large proportion for a tropical island. Endemic species number 35 or one-fifth of the whole, 6 of them being Monocotyledons; 31 species or about two-elevenths are peculiarly Mascarene, of which number one-fifth are Monocotyledons; and of the rest, 8 species or more than one-twentieth are African plants which do not occur in Asia, whilst 14 species or nearly one-twelfth are found in Asia, but do not reach Africa. The remaining 88 species comprise a certain number which are widely spread in the tropics of the old world, 22 species in all or one-eighth of the Flora being of this nature, whilst 66 species or three-eighths are universal tropical weeds. Thus half the indigenous Phsenogamic vegetation consists of common weeds of the tropics.
Amongst indigenous Dicotyledons the prevailing orders are, repre sented by 21 species ; L e g u m i n o s c e, by 14 species ; , 11; , 9 ;
Rubiacece, C y p e r a c e c e , and E u p h o r b i a c e c e, each 8; , 6; Composite and Amarantlnacece, each 5. These, it will be observed, are all orders which as a rule compose a great part of the vegetation of any tropical island reached by civilization; but the number of Rubiacece is specially worthy of attention, more especially when compared with the number of Compositce.
Graminececonstitutes then tliree-seyenths of the whole indigenous Monocotyle dons, and about three twenty-fifths of the whole Phsenogams, a fairly large number compared with continental areas,-a usual characteristic of tropical islands. The species call for no special mention; none are peculiar, though a form of is Mascarene. The majority are widely spread, cosmopolitan, or old world species, a few being Asiatic.
Leguminosce, represented by fourteen species, forms two-twenty-fifths of the whole Flora. It contains as usual a great number of species found along or near the shores, such as Canavalia obtusifolia, and Clitoria , and in of the commonest plants. Very few plants of Rodriguez besides the endemic ones are absent from Mauritius, but curiously this family contains three species not found in M auritius; these are Canavalia e n s i f o r m i s , Mucuna minima. Species of the genera of the two former are found, hut not of the latter. Most of the Rodriguez plants of this family are universal in the tropics.
Convolvulacece is next most numerously represented, chiefly by species of , of which eleven are known. Many of the species are littoral, such as Ipomcea caprce, Ip. l e u c a n t h a ,
Malvaceae 3 with nine species, includes, with one exception {Hibiscus widely spread tropical plants.
Cyperaceceand Amarantliacece call for no special notice, and are noticed in the account of the endemic Flora.
The endemic Flora consists of 35 species, or one-fifth of the whole Phsenogamic plants. Of this number 29 are Dicotyledons, and 6 are Monocotyledons. is the most remarkable, presenting the greatest amount of peculiarity. Of the eight species it contains, five are endemic, and they all belong to different genera. One of these, S cyp h o ch l a m ys, is peculiar to Rodriguez, and the genera of two othersRyrostria and J D a n a i s-are essentially Mascarene, the latter extending into Madagascar. The two remaining species belong to the widely-spread genera Randia and R s y c h o t r i a, of which the former is unknown in the other Mascarene Islands, but may have a representative there in the nearly allied , which is absent from Rodriguez.
Three species of Rubiacece are peculiarly Mascarene, two belonging to genera of wide range, Antirrhoea and
Oldenlandia, but the Mauritian type of th Oldenlandia is modified into a distinct variety in Rodriguez ; the third is a species of Rernelia, a Mascarene genus.
This comparative abundance and peculiarity of the Rubiacece is very interesting when compared with similar features seen in other oceanic islands of like n atu re; and it is further interesting to note that in Euphorbiacce we have an order co-extensive, though not presenting so great peculiarity. The eight species composing it belong mainly to Rhyllanthus and Euphorbia, of each of which there is a peculiar species. There is also a Mascarene species of Rhyllanthus which derives interest as one of the plants collected by Commerson, and originally described from his specimens; in addition there is a species of , and one of , both Mascarene.
Compositce and Riperacece are equally numerously represented by peculiar species, each containing three. In the first-named order, of which five species in all occur, the endemic plants belong to two genera.
, a Mascarene type of Asterece extending into Africa, but not Asiatic, includes two of the peculiar species. Both are suffruticose, one, Rs. r o d r i g u e s i a n a , growing only on the higher levels, and there sparingly, has the velutinous character so well developed in many of the Bourbon species, the other, Rs. Coronopus is glutinous, occurring only on the shores in small quantity, and is interesting as being one of the few plants brought from Rodriguez by Commerson, and originally described as Sarcanthemum Coronopus by Cassini. The third peculiar Composite is a species of a small genus of Cotuleoe, ranging through Australia, New Zealand, and some Antarctic islands, and unknown in any other of the Mascarene group. A fourth Composite is a Senecio confined to the Mascarene Islands, very variable in its character, and the remaining one is the world wide Sonchus o l e r a c e u s .
In the JPiperacece we have three peculiar species of P with a str East Indian affinity.
Asclepiadacece, Acanthacece, and Verbenacea each contain two endemic plant The Asclepiadaceous Sarcostemma comprises two species, of whi and there is a climber, common on the island, the type of a new genus Tanulepis closely allied to the East Indian Brachylepis. The two peculiar Acanthads are species of Hypoestes, and in Verbenacece on hitherto monotypic
Nesogenes, a genus confined to a few of the P whilst the other is a species of the common tropical Clerodendron.
Of other Dicotyledonous orders none contain more than one peculiar species. Anacardiacece has a single species of the African genus , which differs, however, very considerably from the generic type. Of three Myrtacece one species of Eugenia is endemic, whilst another is mainly Mascarene, though occurring else where in the tropics, and the third is the Mascarene mauritiana. I shall only specially mention another order, Turner acece, of which one geneti cally peculiar plant is found, Mathurina penduliflora, central American genus E r b l i c h i a, and it is worthy of note that hitherto been unknown in the Mascarene Islands. The remaining families with endemic species are T L u t a c e c e, Meliacece, , , , Amaranthacece, and TJrticacece.
Looking next at the 6 peculiar Monocotyledons we find that they are included in 5 genera belonging to 4 orders. The Monocotyledons from this island are specially interesting, as they include those plants which give a character to the vegetation. Every visitor to Rodriguez will be struck at once by the peculiar features impressed on the landscape by the prevalence of the Screw-pines. They are indeed the physiognomic plants, and far outstrip in numbers any other species; but it is remarkable that though individually so numerous, specifically the family is not rich, there being only two species of on the island, P . heterocarpus and P .
tenuifolius, both peculiar and very distinct from any other of the indige Mascarene forms. Three other species have been registered by various authorities, they are P .
o
d o r a t i s s i m u s, P . utilis, and P .
None of these are Mauritian or Bourbon species, the first being a native of Asia and the two latter both Madagascar species, and the evidence of their occurrence in Rodriguez is faulty.
Next in interest amongst the Monocotyledons come the Palms, and they are very peculiar. We find three species indigenous, and these belong to different genera which are all Mascarene. amaricaulisoccurs.
The genus
Lictyosperma is Mascarene, and has been created by Wendland to include the type of Palm, originally described by Bory St. Vincent (Voy. I. 306) as Areca alba. The Mascarene palms, formerly described as species of Areca, are all removed from that genus, the non-spiny forms now constituting , and the spiny forms, Areca crinita and A . r u b r a , combining to make the ge phoenix. Lictyosperma is montoypic, but the species is very variable, and in Rodriguez assumes a very graceful and delicate habit; the characters, however, are hardly specific, and it is therefore merely a variety. This palm is the well-known Areca aurea of nurserymen.
Of the other endemic Monocotyledons one is a species of Aloe which is very distinct. Liliacece altogether constitutes one-twenty-ninth of the Elora, and in addition to this peculiar Aloe comprises a Mascarene species of Asparagus. An Asphodelus which has a tolerably wide range is to be noted as occurring only on two of the small coral islets on the southern reef, Gombrani and Pierrots, and is absent entirely from the main island.
A marked feature in the Elora is the paucity of Orchidacece. Only four species have been determined; a fifth, a species of , was found, but in too im perfect a state for identification. These belong to genera two of which range into Africa and not into Asia, and one is Asian but not African. One species of Listrostachys is peculiar, an Oberonia and a are Mascarene, and a distinct variety of a Mauritian Aeranthus occurs. The dryness of the soil and climate no doubt have to do with the scarcity of the family, and also to a large extent the destruction of the old forests, as no epiphytic forms now exist. This paucity is the more remarkable when contrasted with the profusion of this family in the sister islands.
Analysing the relationship of the endemic plants, we find that three genera are endemic, of these one, M a t h u r i n a, has a near American affinity, another, has a close Asiatic connexion, whilst the third, has its nearest congener peculiarly Mascarene. Eive are Mascarene genera,-, JPyrostria, L a t a n i a, and Ilyophorbe. In the case of four, Sclcrocarya, , Listrostachys, and A l o e, -we have genera of peculiarly African range; and of the rest, Abrotanella is an Antarctic genus and is Polynesian, the remainder being four old world and twelve generally distributed tropical genera. We may 
Nesogenes.
A fr ic a n . It will be observed tliat the African species are all of a more restricted range than the Asiatic.
Sclerocarya
Of the 88 generally distributed tropical weeds I need say nothing. They will be seen to be such as one would expect to meet in an island which has passed through such vicissitudes as [Rodriguez.
Of the introduced Phsenogamic plants, 108 in number, of 90 genera included in 56 natural orders, the prevailing families are-
_ orders commonly and widely distributed, and including those social weeds which follow man's footsteps over the world. I need not further refer to them.
Besides those Phaenogams I have recorded as occurring on the island, there are a few others reported as existing, but of none of them have I seen authentic speci mens from the island, and as I did not find them there, I do not include them in the list. They are the following:-
A c h i l l e a, sp. L ant ana, sp. F i c u s, sp. Fandanus muricatus. Fandanus odoratissimus. Fandanus utilis.
In estimating the relationship of the Oryptogamic Plora of Rodriguez, we find more difficulties to encounter from the fact that excepting the Vascular Crypto gams, little comparatively has been done amongst the Cryptogams of the other Mascarene Islands. The lower forms from [Rodriguez have, however, been carefully worked out, and I find that there are now known from the island, 173 species of Cryptogams (this number excluding marine Thus the Phsenogams and the Cryptogams are almost equal in number.
Of this number, 26 species or about one-seventh are , and Lycopodiacece. Musci constitute about two-elevenths, numbering 33 species, whilst of Hepaticcc I have 18 species, and there is one species of Chara. Lichens are most abundant of all, there being 75 species, or over three-sevenths of the whole Cryptogams; whilst Fungi number 8 species, freshwater A lga 13, and I have only 39 species of marine A l g e e.
Iii Vascular Cryptogams, the Rodriguez Flora contrasts very unfavourably with that of the other Mascarene Islands. The 25 species known, of which 20 are Ferns, is a number relatively and absolutely very small. The scarcity of this group of plants is accounted for by the dryness of the island, and in confirmation of this fact, we observe the Tree Ferns of the other Mascarene Islands have here no repre sentatives, and of the large moisture loving genera and so abundant elsewhere in the group, the former is here typified in one species only, T. cuspidatum, whilst the latter is absent. And when we consider the nature of the species which do occur, they are those characteristic of dry and arid regions, Lastrea are reported from Rodrigue seen no authentic specimens, and as I did not find them myself, I have not included them in my list.
The Lycopodiacece further exemplify the dry character of the island. Only four species are known. Two are widely spread Lycopodium Thleg maria and T silo turn triquetrum, whilst two species of Selaginella, and , are novelties.
Mosses may be considered as fairly represented in Rodriguez by 33 species, though this is a small number compared with those found in Mauritius; the number of species in that island, according to the latest enumeration I have seen, being 104. Of the 33 species found, 17 are peculiar; and of the remainder, 13 occur in the other Mascarene Islands, or in Africa, a few corresponding with those from the western coast of tropical Africa; and it appears from what little is known of the Mosses of the eastern coast, that some species have an enormous range on the African continent. Two other species are found in Asia, and one, Weisia versa3 is cosmopolitan.
Of the Rodriguez species all except one belong to genera which are represented in the Mascarene Islands. The genus JEctropothecium is most abundantly repre sented by four species, and they are perhaps the commonest on the island. I t is curious that H y p n u m, which occurs so extensively in the sister islands, should include but one species in Rodriguez. Of all species, the most interesting is Orthotrichum p l i c a t u m , which is not uncommon on the island, previously known only from the specimens gathered in Bourbon by Du Petit Thouars, and described and well figured by Schwaegrichcn; it is undoubtedly a member of the family of the Orthotricha,but its characters as a genus are, according to Mitten, interme diate, and its position in that family unique. One of the most elegant as it is one of the rarest species is the endemic Macromitriu , boulders at the top of the valley of the Bivi5re aux Iluitres, and along with it is also found M.
aciculare. Octoblepheumalbidum is b tufts on decayed branches of trees and rich vegetable humus in the same valley, and this is also the only station for N e c l c e r aa nd and sparingly on trees also occurs Blerogonium On th at the sides of the beds of streams in shady places, the various species of cium are found most abundantly, E. doleare especially forming a thick covering, and this is probably the commonest Moss on the island; with it also species of Sematophyllum, notably S. incur vifolium, are commonly fo Iceviuscula, Bhacophilum a f r i c a n u m , and occasionally species of moist rocks near the stream sources we find species of Bartramia ; Bryum occurs commonly over the island, and Weisia and are also frequently met with. The island possesses 18 species of ELepaticce included in 6 genera, and of these 13 are novelties. Of the remainder, three, , squarrosa, Anthoceros f u c i f o r m i s , are Mascarene or African, one, Leje tissima, is found in the Eastern Archipelago, and Anthoceros Icevis is the only cosmopolitan species. Lejeunia is the most extensive genus, embracing seven of the total number of species, and six of these are endemic. Of the species, Lejeunia Balfouri is one of the commonest, occurring on moist clay rocks at the sides of streams, and in similar situations with it oblongifolius and Badula appressa are found, and in great abundance Anthoceros Icevis and A. fuciformis. Lejeunia furva is rare, but in similar situations. The stems of the Screw-pines are frequently clothed with Frullania s q u a r r o s a , Fr. Apica though they also occur more sparingly on other trees, as does Fhragmicoma carinata.
One species of Chara is found in many of the rivers, and it also occurs in Mauritius and Bourbon.
Looking now at the Lichens, we find that of all Cryptogams they occur most abundantly. Altogether, 76 species and varieties were collected in a determinable state. Of these, the large number of 35 or nearly one half are novelties, whilst of the remainder, 11 are known from Mauritius, and 7 or 8 from Bourbon. This large number of Lichens is very remarkable when compared with the number in Mauritius and Bourbon. Erom the former island, 89 species and varieties are enumerated by Weddell (Trans. Boy. Soc. Arts and Scien. Maur. vii. 163) and Nv lander (Ann. Sc. Nat. 4tli ser. xi. 248) determines 112 species in Bourbon. But I think this relatively large proportion is due rather to our imperfect knowledge of the Lichen Elora of these islands than to their poverty in species as compared with Bodriguez. In addition to the species determined, there are fragments of other species, mainly crustaceous, in my collection which, are quite undeterminable, being either sterile or with imperfectly developed apothecia.
Of the Rodriguez species, all save two belong to genera represented in the other Mascarene Islands. The two exceptions are Heppia, of which we have a single endemic species found very sparingly on the island, and , a single species of this genus, R.
A m e r i c a n u m , occurring very abundantly on the bark of trees. The most abundantly represented genus is , which includes twenty-one species and varieties, and fourteen of these are peculiar; and next to it comes Lecidea, with nine species, of which six are novelties. Of the other genera lina is most numerously represented, having five species and varieties, of which two are peculiar.
Arthonia has two peculiar species, and Ryxine, and Opegrapha have each a single species, which is endemic. The scarcity of species of Cladonia is curious, as the genus is well developed in the other Mascarene Islands.
Of the species, one, which will at once attract the attention of any who visit the island, is the beautiful JJsnea dasypogioides, only occurring in the highe the island ; it there hangs beard-like in great abundance from the tree branches, and along with it Ramalina subfraxinea is usually found. Close to these may be on the rocks the small tufted Ramalina and R . gracilenta f. nodulosa intermingling with white patches of Lecanora atra f.
with its large black apothecia. Rarmelia latissima is a not uncommon species in dry spots along with S lid a a u r a t a , and on the boulders Rhyscia speciosa is found in abundance. The stems of the Screw-pines are invariably dotted over with stellate patches of Rhyscia p i c t a , and many species of Verrucaria and Graphis also find thereon a suitable nidus, as well as Lecanora acliroa ; whilst their withered and dried leaves give a home to Arthonia phylloica and A . dendritella.
The features imposed on the rocks in many places by certain Lichens is very striking. Where such species as Lecanora , L . , pallescens, Lecidea continens, and L . configurans are abundant, one might suppose that the rocks had been whitewashed, this character being visible at a long distance. Again, on the more decomposed or cindery rocks, Lecanora subfusca f. ,
, and L. unite to give a dull mottled and variegated aspect to the rocks.
The stems of other trees besides the Screw-pines are favourite sites for certain species, notably we may mention Bois Gandine and Bois P u an t; of the former, more especially, the bark is usually quite concealed by lichens, giving it a very white or grey appearance. On it alone Lecanoi'a leucoxantha occurs with its orange apo thecia, and also the pure white Rertusaria velata ; Lecanora punicea and Coccocarpa molybdcea are found on trees with rough bark, and so is the scarlet Trypethelium cruentulum; whilst on decayed and decorticated wood forms such as difficilior, Lecanora c o n i z c e a , and Rannaria rubiginosa grow in profusion.
Fungi are poorly represented in my collection by 8 species. I found a few more species on the island, but in course of transmission to Britain I regret they have disappeared. The family is not however abundant on the island. Of the eight species which have been determined, three turn out to be novelties. One of them,
Bolyporus a s p i d o l o p u s
, is perhaps the commonest form on the island, growing abundantly on the stems of trees, but apparently with a preference for Screw-pines. The widely spread Schizophyllum commune and the common Auricula Judce occur sparingly on trees in the island; and on the barren ground, towards the south-west, Bovista lilacina grows in considerab The short time devoted to the collection of marine forms accounts for the small ness of the collection of Algce from Rodriguez. Of the 52 species and varieties enumerated, 39 are marine, a number so small that it evidently cannot be considered as a fair representation of the marine Algal Mora. None of them call for special mention, as they are all widely spread in the Indian Ocean and South Seas. The remaining 13 are fresh-water forms. Six of these have a general range throughout Europe, and some of the six are quite cosmopolitan. The rest are more restricted in distribution. Two species only, Thorea and Cladophora pannosa} are peculiarly Mascarene; Chantransia ccerulescens is curiously enough a Cayenne species, whilst Conferva Ansoni and C. Moluccace are each confined to a single island in the Eastern Archipelago, and there is also Cladophora Bbttleri, a re stricted Indian species. In addition to those enumerated in the list, fragments of Vaucheria and Odontidium occur amongst the specimens, but in too imperfect a state for determination.
The variability of species in the Rodriguez Elora is a very remarkable charac teristic. The number of genera, to species of which it is difficult to assign a limit, is indeed not very large; but the number of genera, species of which exhibit varia tions in size and form during their stages of growth, and the amount of this variation, is remarkable, and probably is not exceeded in any Elora of similar extent.
Of the genera whose species vary greatly we find, leaving out , EugeniaŜ enecio, L o b e l i a, A c h y r a n t h e s, Cyperus, and such like widely distributed which are variable wherever found, and which present their ordinary variations in Rodriguez, several genera endemic or of limited extent, such as Aphloia, Dombeya, Quivisia, S i d e r o x y l o n , and Bsiadia3 which in the Mascarene group great variation in their species. In Rodriguez, where we have so small a Elora, and they are represented by usually a single species, the limit of variation is not wide, and specific characters are fairly precise and easily discerned. In only three genera, O l d e n l a n d i a , j D i c t y o s p e r m a ,and so altered in Rodriguez as to be recognisable as a distinct variety. But in the genus Bandanus we have examples in Rodriguez of exceedingly variable species, and it is necessary to have a very large series of forms before determining specific limits. We can recognise that there are two distinct species, hut these vary so much, and approach one another so nearly, that of some forms it is almost impossible to say to which species they ought to be referred. The variation occurs in every part of the plant, hut more specially in the fruits. Whether hybridisation has to do with this or not is a matter of dispute, but I am inclined to allow that this is a cause in some instances.
But the more marked feature of variability in the vegetation, and one deserving great attention, is the diversity in form, size, and habit exhibited in the leaves of many plants at different periods of their growth. The variation is confined almost absolutely to small trees or shrubby plants, the only exception being the small Composite Abrotanella. In species exhibiting this heteromorphism the young plant produces leaves of, as it were, a lower stage of development than the adult, and as the individual increases in age the leaves successively produced approach more nearly the mature, or as we must consider it, the type form, until at a certain stage of its growth only the typical leaves of the adult are found ; and once this stage is reached all the leaves produced on the branches of the tree are of the typical adult form. But should any adventitious shoots develope from the base of the trunk, or appear on the stem anywhere below its first branching, these always have the juvenile and not the adult form of leaf. And, as may be supposed, if a tree be blown or cut down and from the stumps young shoots develope, those always bear juvenile leaves. An interesting point to determine would be whether shoots arising from a branch so treated would produce juvenile or adult leaves, and to what extent variations in foliage might be so produced. It seems to me there is room here for some interesting observations and experiments which I would press on the attention of those who have opportunity of making such investigation. In the following 17 species this heterophvlly is extremely marked. In all the heterophylly is not of the same kind or to the same extent, but whilst the heteromorphism of the vegetation of the island as a whole varies greatly both in degree and kind, each species presents variations always of the same kind, and this holds true of a species if it grows also on the sister islands. Whether all the species of one genus in the island exhibit the same kind of variation is a point I had no opportunity of determining, as in no case did I find two species of one genus hete rophyllous ; hut it is certain that the representatives in adjacent islands of hetero phyllous species do not when they produce diverse formed leaves always have the same kind of variation. In the Mascarene Islands I only know of two genera possessing representative species which exhibit heteromorphism. In one of these, Quivisia, the type of variation is the same in both species; in the other, clron, it is different. The phenomenon is confined to no special order, though I may note that in four species of
Jdubiacece it is v of clearness I shall consider the kinds of variation observed as of three types.
1st. Variation dependent on imperfect or arrested development of the whole leaf in the young plant, the lamina developing equally.
In plants which exhibit this type the leaves of the juveniles are to a certain extent miniatures of the adult. They are very small, but possess the same or almost the same relative proportion of length of lamina and breadth thereof as is seen in the adult. The lamina is developed equally and is not lobed, and the margin may be entire, but sometimes the parenchyma towards the edge of the lamina is somewhat deficient, and thus, the veins being left prominent, the leaf has a spinose margin. With advance in age of the plant the leaves both increase in absolute and relative size, and also the edges of the lamina fill up in those cases where the margin was spinose, so that the spinoseness disappears. Sometimes, how ever, there is a tendency to the perpetuation of a certain amount of the spinoseness in the adult, especially at the apex of the leaves, which may be hard and sharp pointed. Three of the species have this type of heterophylly,-Ludia sessiliflora. Fernelia buxifolia. Carissa Xylopieron These are all species which in habit somewhat resemble the Box tree ( sempervirens) and their leaves are small and coriaceous. The resemblance between the two latter species, when adult, is very close, but the first and last resemble each other most nearly when young. Fernelia buxifolia has the leaves in the young plant entire and not spiny. In the other two they are spiny. The three are Mascarene species, but I have record of Ludia sessiliflora only as presenting hete rophylly in the sister islands.
2nd. Variation arising from non-development of the young leaf in one direction, the transverse, usually but not always accompanied by an increase in the other direction, the longitudinal, the lamina developing equally.
In plants which have variation after this type, and it is the commonest, the young leaves are usually greatly elongated, frequently being two or three times as long as the adult. Thus in Bandia h e t e r o p h y the young long, the adult vary from 2^ to 6 inches. More rarely the juvenile leaves are not elongated and may even be shorter than the adult, but it is only in species in which the adult leaves are not large and have a firm and coriaceous consistence that this is observed., a curious point when considered along with what I have noted in the first type of variation. But whether the leaves be elongated or short, the relative proportion betwixt the length and breadth of the lamina in the juvenile is vastly different from what is observed in the adult. The juvenile are usually linear, always very greatly narrowed, often only one-twentieth the breadth of the adult, and the contrast in such a case is, as may be imagined, very striking. Bor example, take Scyphochlamys r e v o l u t a , the juvenile form is only £th of an inch in breadth, while the adult averages 1^ to 2% inches. The lamina developes equally at the m which are never spiny, and though any crenatures or dentations which characterise the mature form, may be represented, the lamina is never lobed or deeply cleft. As I have said this is the commonest type of variation, occurring in no less than nine, that is, in more than half of the heterophyllous species, these a re :-Dombeya ferruginea.
Jtandia heterophylla. J E l c e o d e n d r o n o r i e n t a l e . Byrostria trilocularis. Termmalia Benzoin.
revoluta. Foetidia mauritiana. Mathuri/na penduliflora. The first four of these are peculiar Mascarene species, the remainder are endemic. JElceodendron orientale presents the same variations in the sister islands, and judging from a remark of Cavanilles (Diss. III., 121), Dombeya ferruginea is also heteromorphic ; I have no information regarding variation in the other two species. Of the endemics, the Byrostria and Diospyros are the only two species in which the linear juvenile leaves are shorter than or at least do not exceed the adult. Another species Eugenia cotinifolia is probably heterophyllous after this type, but the specimens I found represented differences only to so slight an extent as hardly to warrant my including it in this list.
3rd. Variation due to unequal development of the lamina in the young leaves. In the plants included in this group the young leaves are not much less, may even be greater in absolute size than the adult, and the relative proportion of length to breadth of the lamina is the same, but the lamina developes unequally, so that a lobed or cleft, sometimes very deeply cleft leaf is produced. The lobation gradually disappears in the older leaves, though frequently slight traces of it remain, especially in an emargination of the apex. If the mature form of leaf has a pinnately arranged venation, then the young leaves are of the pinnatifid ty p e; if the veins are radiate the palmatifid type is seen. The amount of lobation in the juvenile greatly varies, and the primary lobes are sometimes again once or twice cleft. Four species exhibit this variation,-Aphloiamauritiana. Quivisia laciniata. Hibiscus liliiflorus. Clerodendron Of these Hibiscus liliiflorus has palmatifid young leaves; in all the others they are pinnatifid. The first two are Mascarene species, the others are endemic. s s 2
Aphloia Mauritiana is as variable in Mauritius, and so also probably Hibiscus florus. Quivisia laciniata and Clerodendro Mauritius by a heterophyllous species. But whilst Quivisia of Mauritius varies in the same manner as the Bodriguez plant, Clerodendron phyllum has the second type of variation developed.
Abrotanella rhyncocarpa I may mention here; it is heterophyllou different manner. I t is a small tufted herb, with very persistent leaves. The young leaves, those at the top of the shoots, are entire and oblaneeolate, but the older leaves below are markedly pinnatifid. We have thus the converse, as it were, of this last type of variation.
Some species, in addition to the differences in form and size, exhibit variations in habit of the leaves at different periods of their growth. This is most marked in Dombeya ferruginea, of which the young leaves are quite green and glabrous on both sides, but in the adult are clothed on the under surface with a dense brown tomentum. The converse is seen in some to a slight extent, thus Clerodendron laciniatum, Terminalia B e n z o i n , and Bandia heterophylla have pu leaves, while in the adult the leaves are glabrous.
As might be expected, when the leaves of young plants are not so perfectly developed as in the adult, they are often of a more firm and rigid consistence. This is specially apparent in species varying according to the first type, in which there ia deficiency in parenchymatous tissue, for instance, in Ludia and Carissa Xylopicron ; but it is also apparent in plants varying after different types.
In 17 species then, belonging to as many genera, of 13 natural Orders, the heterophylly exists; and it is a fact of great significance that every * one of them is either endemic or Mascarene only, that is, one fourth of the whole endemic and Mascarene species on the island. Further, on considering the genera, we find that two of them are endemic, four are Mascarene alone, three extend to Africa,, and of the remainder seven are cosmopolitan, and one Polynesian.
Our information regarding the variability of the plants of Mauritius and Bourbon is too slight to enable us to say whether an equal amount of variation occurs there. But certainly some of the Mascarene species, which vary in Bodriguez, present, as I have already noticed, the same amount and kind of variation in these islands though in other cases the heterophylly may not be to such an extent. So that I think there can be little doubt that the heteromorphism in foliage is a feature of the whole Mascarene Flora.
In concluding this subject it is of interest to note that Hibiscus ( aceus is not heterophyllous in Bodriguez, though it is recorded as such from Africa (Oliv. Flor. Afr. Trop. i., p. 208 rooting decumbent branch a plant with entire leaves very different from the parent, and indeed like those of IT.
t
i l i a c e u s .
Prof. Thiselton Dyer suggests that H. cuspis is an insular form of II.
t i l i a c e u s , which I think is not at all impro But it is strange that in Rodriguez, where heteromorphism is so prominent a feature, H. tiliaceus does not exhibit the peculiarity; although I may remark there are two distinct varieties of the tree on the island, which I have noticed under the species.
Such is the aspect and nature of the vegetation of Rodriguez, and a considera tion of the Plora leads us, I think, to the following conclusions :-1. I t is a small Plora, and fragmentary. 2. I t is that of a dry rather than of a moist region, as is exemplified in the paucity and nature of some groups, such as Perns, Orchids, and the abundance of such others as Lichens.
3. It is an insular Plora, as indicated bya. The relative proportion of species, genera, and orders. b. The almost total absence of indigenous annuals. 4. Its facies is tropical. 5. I t is essentially Mascarene, though possessing a fair amount of individuality. 6. It presents affinities with the Ploras of many other parts of the globe. Its strongest relationships are with the African, but it has also very strong Eastern connections, and some close American and Polynesian affinities.
7. Many species exhibit a great amount of variation, but within certain sharply defined limits.
Our knowledge of the Plora of all the other Mascarene Islands is as yet too scant to allow us to adjudge the exact extent of the affinities subsisting between the Ploras of the individual islands of the group. But enough may be learned from what I have indicated of the vegetation of this single island to point strongly in the direction of their being fragments of a once more extensive Plora, which has been gradually broken up by geological and climatic changes. How far the geological evidence bears this out is indicated elsewhere.
